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INTRODUCTION 
Caisson breakwaters are now more widely understood 
and used by the coastal, port and maritime engineering 
community, particularly in deeper water.  The potential 
versatility of the caisson structure allows engineers to 
optimize the geometric shape; however, many effects of 
geometry shape / layout on caisson response during 
installation, operation and under wave loading remain un-
investigated.   
 
Figure 1 – Caisson being floated into position for 
installation (courtesy Scott Wilson / Arup) 
This paper will summarize recent experience on the 
behaviour of caisson designs under various wave 
conditions.  The paper will explore the possibilities of 
optimizing geometrical shape to gain better control during 
installation and over its inherent stability, modifying the 
form, phase and magnitude of wave loading and global 
body forces.  Measurements from both 2-Dimensional 
and 3-Dimensional physical model tests along with 
numerical modeling will be presented and will show the 
effect the geometry of the caisson can have on the 
response of the caisson during installation and on the 
overall caisson stability as well as wave breaking.    
THE STRUCTURES 
The behaviour of rectangular or box shaped caissons 
(see Figure 1) are well known having been explored in 
detail by Japanese researchers, particularly by Goda.  
Such characteristics as wave loading and wave 
transmission have been described in detail by Goda 
(Goda, 2000 and references therein).  During recent 
design and modelling studies, three new structural 
geometries have been investigated.  A “U” shaped 
caisson (shown in Figure 2) approximately 30m long and 
18m tall, secondly an inverted “T” shape, approximately 
25m tall with two lower “shoulder” cells either side 
(seaward and landward) of a central “turret”.  For the 
particular design tested, the crest of the caisson was 
relative low in relation to the water level, giving 
freeboards of Rc = 2.7m or 3.7m.  The second structure, 
“L” shaped, again stands at approximately 25m and has a 
single “shoulder” to the landward side of the caisson. 
INHERENT INTERACTION WITH WAVES 
The paper will explore installation of caisson, with 
particular reference to response mechanisms to waves 
during float-out and / or sinking, and behaviour just before 
the caisson reaches the seabed.  Data from a number of 
3-Dimensional hydraulic physical model tests will be 
presented for “L” shaped, “U” shaped, inverted “T” shaped 
and classic rectangular section caissons.  
Physical models at scales between 1:30 and 1:50 have 
been completed, measuring caisson response and 
behaviour during float-out, through stages of ballasting 
and as the caisson makes final contract with the bed.  
The movement of the caisson in six degrees of freedom 
(surge, sway and yaw angle in the horizontal plane, and 
heave, pitch angle and roll angle in the vertical plane) 
were determined using a 3-d motion tracking system 
following track reflective targets mounted on the caisson.   
 
Figure 2 –  “U” shaped caisson 
CONCLUSIONS 
This paper will present findings from these tests, giving 
details of caisson response during the key stages of: 
• float-out and installation;  
• operation under frequent conditions; 
• survival under extreme (low probability) wave 
conditions.   
The paper also hopes to highlight processes that need to 
be investigated when designing caissons, processes such 
as reflections, transmission and wave loading. 
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